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(57) ABSTRACT 

A disc drive apparatus for recording or playing back data 
onto and from an optical-disc recording medium having a 
plurality of signal surface areas outputting detected infor 
mation as re?ected detection signals With different ampli 
tudes, the disc drive apparatus including: re?ected-light 
quantity detection means for detecting a total quantity of a 
light re?ected by a signal surface of the optical-disc record 
ing medium and outputting a re?ected-light quantity detec 
tion signal representing the total quantity; integration means 
for integrating the re?ected-light quantity detection signal 
and providing an integration output representing a result of 
integration of the re?ected-light quantity detection signal; 
and identi?cation-signal generation means for comparing 
the level of the re?ected-light quantity detection signal With 
the level of the integration output used as a threshold value 
and for outputting an identi?cation signal identifying a 
speci?c signal surface area among the signal surface areas as 
a result of comparison. 
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DISC DRIVE APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a disc drive appa 
ratus capable of recording or playing back data onto and 
from an optical-disc recording medium. More particularly, 
the present invention relates to a disc drive apparatus for 
recording or playing back data onto and from an optical-disc 
recording medium having a plurality of signal surface areas 
outputting detected information as re?ected detection sig 
nals With different amplitudes. 

[0002] A DVD (Digital Versatile Disc or Digital Video 
Disc) is knoWn as disc media. A DVD has been developed 
as the so-called DVD-ROM and the so-called DVD-RAM, 
Which have been becoming popular. A DVD-ROM is a 
playback-only DVD onto Which data cannot be recorded. On 
the other hand, a DVD-RAM is a DVD that alloWs data 
stored thereon to be reWritten. Data is recorded onto a 
DVD-RAM by creation of recording pits by adopting the 
so-called phase-change technique. 

[0003] In accordance With a track format of a DVD-RAM, 
a recording track Which data is recorded onto and played 
back from is divided into units each called a sector in the 
circumferential direction. Each sector is a recordable area 
With the beginning thereof serving as a header area. 

[0004] A header area is area in Which data is recorded as 
a pit array. On the other hand, the remaining recordable area 
is an area used for recording data that can be reWritten by 
adoption of the phase-change technique. That is to say, the 
header area adopts a recording technique different from that 
adopted for the recordable area. Thus, the optical quantity of 
a laser beam radiated to the header area and then re?ected 
thereby is also different from the optical quantity of a laser 
beam radiated to the recordable area and then re?ected 
thereby. 
[0005] Roughly speaking, the header area includes 4 
recorded addresses, namely, PID1, PID2, PID3 and PID4 
Which are each a physical address. Pit arrays of PID1 and 
PID2 are placed at locations shifted from the center line of 
a groove track by 1/2 track pitches in the direction toWard a 
circumference on the outer side. On the other hand, pit 
arrays of PID3 and PID4 are placed at locations shifted from 
the center line of the groove track by 1/2 track pitches in the 
direction toWard a circumference on the inner side. That is 
to say, 2 track positions in the header area are separated from 
a track position in the recordable area by 1/2 track pitches in 
the radial direction of the disc toWard circumferences on the 
outer and inner sides respectively. It should be noted that 
data is recorded onto a DVD-RAM by adoption of the 
so-called land-groove recording technique Whereby data is 
recorded onto both a land and a groove. 

[0006] For the reason described above, in a disc drive 
apparatus for a DVD, during an operation to play back data 
from the DVD, for eXample, it is necessary to hold a tracking 
servo control While a laser beam tracing a track is passing 
through a header area. That is to say, if the tracking servo 
control is held While the laser beam tracing a track is passing 
through a header area, there is generated no shift from the 
track of the recordable area in the trace position of the laser 
beam in the tracking direction. 

[0007] In addition, since a header area adopts a recording 
technique different from that adopted by a recordable area as 
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described above, it is necessary to modify a variety of 
parameters or the like of a playback-signal-processing cir 
cuit. 

[0008] In order to hold the tracking servo control and to 
modify a variety of parameters or the like of the playback 
signal-processing circuit With a proper timing, that is, While 
the laser beam tracing a track is passing through a header 
area, as described above, it is also necessary to detect the 
proper timing With Which the laser beam tracing a track is 
passing through the header area. 

[0009] It should be noted that, in the folloWing descrip 
tion, the detection of the proper timing With Which the laser 
beam tracing a track is passing through a header area is also 
referred to simply as header detection. 

[0010] The conventional header detection is explained by 
referring to FIG. 14 and FIGS. 15A to 15C as folloWs. 

[0011] FIG. 14 is a diagram shoWing a typical con?gu 
ration of a header detection circuit. An optical pickup 101 
radiates a laser beam for playing back data to a disc 1 serving 
as a DVD. The radiated laser beam is re?ected, and the 
re?ected laser beam is received as an optical-reception 
signal by a photo detector not shoWn in the ?gure in a 
detection process. The optical-reception signal is then sup 
plied to a push-pull signal generation circuit 102. The 
push-pull signal generation circuit 102 uses the optical 
reception signal supplied thereto to generate a push-pull 
signal PP. Roughly speaking, the push-pull signal PP is 
generated as a differential signal betWeen 2 detection signals 
detected by 2 optical-reception areas Which are obtained as 
a result of dividing the photo detector by a dividing line 
oriented in the track direction. 

[0012] The push-pull signal PP output by the push-pull 
signal generation circuit 102 is supplied to a loW-pass ?lter 
103 for eliminating harmonic components from the push 
pull signal PP so as to produce a smooth envelop Waveform. 
A push-pull signal PPL passing through the loW-pass ?lter 
103 is split, being supplied to comparators 104 and 105. 

[0013] In a process to correctly detect a header, for 
eXample, the push-pull signal PPL has a Waveform shoWn in 
FIG. 15A. As shoWn in the ?gure, in a header period 
corresponding to a laser beam’s passing through a header 
area, the Waveform is divided into a preceding half period 
and a succeeding half period, Which correspond to detection 
of pit arrays of PID1 and PID2 and detection of pit arrays of 
PID3 and PID4 respectively. As is obvious from an earlier 
description, the pit arrays of PID1 and PID2 are separated 
from the pit arrays of PID3 and PID4 by 1 track pitch. As 
shoWn in the ?gure, the Waveform of the preceding half 
period is an inverted one of the Waveform of the succeeding 
half period. To be more speci?c, in the case shoWn in the 
?gure, the Waveform of the preceding half period has a 
positive polarity While the Waveform of the succeeding half 
period has a negative polarity. It should be noted, hoWever, 
that the Waveform of the preceding half period can also have 
a negative polarity While the Waveform of the succeeding 
half period has a positive polarity. The polarities of the 
Waveform of the preceding half period and the Waveform of 
the succeeding half period are determined by Whether the 
recording track of the recordable area folloWing the head 
area is a land or a track. 

[0014] In the header detection circuit shoWn in FIG. 14, 
the push-pull signal PPL passing through the loW-pass ?lter 
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103 is split, being supplied to the comparators 104 and 105 
as described above each to be compared With a reference 
value. The reference value used for comparison in the 
comparator 104 is a predetermined threshold value th1 set 
for the detection Waveform in the positive-polarity direction. 
On the other hand, the reference value used for comparison 
in the comparator 105 is a predetermined threshold value th2 
set for the detection Waveform in the negative-polarity 
direction. The threshold values th1 and th2 are each a 
constant determined in advance. In FIG. 15A, the levels of 
the threshold values th1 and th2 are each indicated by a 
dashed line. 

[0015] The comparator 104 compares the push-pull signal 
PPL With the threshold value th1. If the absolute value of the 
level of the push-pull signal PPL exceeds the absolute value 
of the threshold value th1, a detection signal DT~h1 set at an 
H level is output as shoWn in FIG. 15B. 

[0016] By the same token, the comparator 105 compares 
the push-pull signal PPL With the threshold value th2. If the 
absolute value of the level of the push-pull signal PPL 
exceeds the absolute value of the threshold value th2, a 
detection signal DT~h2 set at an H level is output as shoWn 
in FIG. 15C. 

[0017] As described above, the detection signals DT-h1 
and DT-h2 are set at a high level to indicate the preceding 
half period and the succeeding half period of the header 
period respectively. In this Way, the preceding half period 
and the succeeding half period of the header period are 
detected in processing called the header detection cited 
above. 

[0018] As described above, hoWever, the header detection 
is carried out by comparing a push-pull signal PPL With a 
?xed threshold value. It is thus quite Within the bounds of 
possibility that the header detection is carried out incorrectly 
due to the fact that the threshold value is ?xed. This problem 
is described by referring to FIGS. 16A to 16C. 

[0019] In the case of an abnormality such as a detrack 
caused by disc eccentricity, vibration of the position of a 
laser-beam spot or a defect caused by dirt or dust stuck on 
the surface of the disc, for example, an unnecessary offset 
may unavoidably be added to the push-pull signal PPL itself 
as shoWn in FIG. 16A as an effect of the abnormality. As 
shoWn in the ?gure, the offset is inadvertently added to the 
push-pull signal PPL so that the level of the push-pull signal 
PPL is raised. 

[0020] When the push-pull signal PPL With such an offset 
added thereto is compared With the threshold value th1 and 
the threshold value th2 by the comparator 104 and the 
comparator 105 respectively, to put it concretely, the abso 
lute value of the push-pull signal PPL shoWn in FIG. 16A 
does not exceed the absolute value of the threshold value th2 
during the header period’s succeeding half period in Which 
the absolute value of a normal push-pull signal PPL Would 
naturally exceed the absolute value of the threshold value 
th2. Thus, there is resulted in a state in Which the signal 
DT~h2 cannot be output at the H level as shoWn in FIG. 16C. 

[0021] Since an offset is inadvertently added to the push 
pull signal PPL to raise the level in the positive direction as 
shoWn in FIG. 16A, on the contrary, the signal DT-h1 
exceeds the level of the threshold value th1 not only during 
the header period’s preceding half period in Which a normal 
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push-pull signal PPL can exceed the threshold value th1, but 
also, for example, a period A outside the header period. 
Thus, the signal DT~h1 is set at the H level also during the 
period A outside the header period as shoWn in FIG. 16B, 
causing incorrect header detection. 

SUMMARY OF THE INVENTION 

[0022] Since it is necessary to hold the tracking servo 
control and to modify a variety of parameters or the like of 
a playback-signal-processing circuit With a proper timing, 
that is, While the laser beam tracing a track is passing 
through a header area, as described above, the header 
detection for determining the timing must be carried out 
correctly. Thus, the more frequently the incorrect head 
detection is carried out, the more the reliability of the 
playback performance deteriorates. 

[0023] It is thus an object of the present invention to 
provide a disc drive apparatus capable of detecting a speci?c 
area on a disc such as the header area as Well as possible. 

[0024] Addressing the problems described above, in 
accordance With an aspect of the present invention, there is 
provided a disc drive apparatus for recording or playing 
back data onto and from an optical-disc recording medium 
having a plurality of signal surface areas outputting detected 
information as re?ected detection signals With different 
amplitudes. The disc drive apparatus has a con?guration 
including re?ected-light quantity detection means for detect 
ing a total quantity of a light re?ected by a signal surface of 
the optical-disc recording medium and outputting a 
re?ected-light quantity detection signal representing the 
total quantity; and integration means for integrating the 
re?ected-light quantity detection signal and providing an 
integration output representing a result of integration of the 
re?ected-light quantity detection signal. 

[0025] The disc drive apparatus further has identi?cation 
signal generation means for comparing the level of the 
re?ected-light quantity detection signal With the level of the 
integration output used as a threshold value and for output 
ting an identi?cation signal identifying a speci?c signal 
surface area among the signal surface areas as a result of 
comparison. 

[0026] In the con?guration described above, a re?ected 
light quantity detection signal representing a total quantity 
of a light re?ected by a speci?c signal surface area of the 
optical-disc recording medium is used as a signal for detect 
ing the speci?c signal surface area. Then, the level of the 
re?ected-light quantity detection signal is compared With the 
level of a threshold value to identify the speci?c signal 
surface area. Since the threshold value is a result of inte 
gration of the re?ected-light quantity detection signal, the 
threshold value is not ?xed. If an offset is inadvertently 
added to the re?ected-light quantity detection signal to raise 
its level for a variety of reasons, for example, the threshold 
value also increases as Well, folloWing the raise in level. 

[0027] In addition, in accordance With another aspect of 
the present invention, there is provided a disc drive appa 
ratus for recording or playing back data onto and from an 
optical-disc recording medium having a plurality of signal 
surface areas outputting detected information as re?ected 
detection signals With different amplitudes. The disc drive 
apparatus has a con?guration including: re?ected-light 
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quantity detection means for detecting a total quantity of a 
light re?ected by a signal surface of the optical-disc record 
ing medium and outputting a re?ected-light quantity detec 
tion signal representing the total quantity; differentiation 
means for differentiating the re?ected-light quantity detec 
tion signal and providing a differentiation output represent 
ing a result of differentiation of the re?ected-light quantity 
detection signal; and ?rst integration means for integrating 
the differentiation output at a predetermined time constant 
and providing a ?rst integration output representing a result 
of integration of the differentiation output. 

[0028] The disc drive apparatus further has identi?cation 
signal generation means for comparing the level of the 
differentiation output With the level of the ?rst integration 
output used as a threshold value and for outputting an 
identi?cation signal identifying a speci?c signal surface area 
among the signal surface areas as a result of comparison. 

[0029] In the con?guration described above, a re?ected 
light quantity detection signal representing a total quantity 
of a light re?ected by a speci?c signal surface area of the 
optical-disc recording medium is used as a signal serving as 
a basis for detecting the speci?c signal surface area. First of 
all, the re?ected-light quantity detection signal is differen 
tiated to produce a differentiation output. Then, the level of 
a signal based on the differential output is compared With the 
level of a threshold value, Which is obtained as a result of 
integration of the differentiation output, to identify the 
speci?c signal surface area. 

[0030] Also in the con?guration described above, since 
the threshold value is a result of integration of a signal 
originated from the re?ected-light quantity detection signal, 
the threshold value is not ?xed. If an offset is inadvertently 
added to the re?ected-light quantity detection signal to raise 
its level for a variety of reasons, for eXample, the threshold 
value also increases as Well, folloWing the raise in level. 

[0031] In addition, in this case, the level of the differen 
tiation output obtained as a result of differentiation of the 
re?ected-light quantity detection signal is compared With the 
level of a threshold value Where the threshold value is an 
integration output obtained as a result of integration of the 
differentiation output. In this Way, the differentiation output 
is used as an input to be compared With the threshold value. 
That is to say, a signal emphasiZing a Waveform change of 
the re?ected-light quantity detection signal is used in detec 
tion of the speci?c signal surface area generating the 
re?ected-light quantity detection signal. As a result, the 
speci?c signal surface area can be detected With a high 
degree of precision. 

[0032] Furthermore, in accordance With a further aspect of 
the present invention, there is provided a disc drive appa 
ratus for recording or playing back data onto and from an 
optical-disc recording medium having a plurality of signal 
surface areas outputting detected information as re?ected 
detection signals With different amplitudes. The disc drive 
apparatus has a con?guration including: signal generation 
means for generating a re?ected-light detection signal by 
carrying out predetermined processing based on detection 
signals obtained by split optical reception of a light re?ected 
by a signal surface of the optical-disc recording medium; 
integration means for integrating the re?ected-light detec 
tion signal and providing an integration output representing 
a result of integration of the re?ected-light detection signal; 
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and offset means for providing an offset having a predeter 
mined magnitude to the level of the integration output. 

[0033] The disc drive apparatus further has identi?cation 
signal generation means for comparing the level of the 
re?ected-light detection signal With a threshold value 
obtained as a sum of the level of the integration output and 
the offset provided by the offset means, and for outputting an 
identi?cation signal identifying a speci?c signal surface area 
among the signal surface areas as a result of comparison. 

[0034] In the con?guration described above, a re?ected 
light detection signal obtained as a result of the predeter 
mined processing based on a detection signal obtained by 
split optical reception of a light re?ected by a signal surface 
of the optical-disc recording medium is used for detection of 
a speci?c signal surface area. 

[0035] Then, an offset is added to an integration output 
obtained as a result of integration of the re?ected-light 
detection signal to give a signal used as a threshold value. 
Finally, an identi?cation signal is generated as a result of 
comparison of the threshold value With the level of the 
re?ected-light detection signal. 

[0036] The re?ected-light detection signal itself may have 
an offset vibrating due to a cause such as a detrack. In the 

con?guration described above, hoWever, the re?ected-light 
detection signal is used in generation of the threshold value 
so that the threshold value includes a variable component of 
the offset. In other Words, in comparison of the signal levels, 
offset variations of the re?ected-light detection signal are 
canceled. It is thus possible to detect a Waveform change of 
the re?ected-light detection signal With a high degree of 
accuracy in detection of a speci?c signal surface area 
Without being affected by the offset variations of the 
re?ected-light detection signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] FIG. 1 is a block diagram shoWing a typical 
con?guration of a disc drive apparatus implemented by an 
embodiment of the present invention; 

[0038] FIG. 2 is a conceptual diagram shoWing a typical 
con?guration of an optical system in the disc drive apparatus 
implemented by the embodiment; 

[0039] FIG. 3 is an explanatory diagram shoWing a photo 
detector and a technique of generating detection signals in 
the disc drive apparatus implemented by the embodiment; 

[0040] FIG. 4 is a block diagram shoWing the con?gura 
tion of a ?rst implementation implementing a header detec 
tion unit employed in the disc drive apparatus implemented 
by the embodiment; 

[0041] FIGS. 5A to 5D are timing charts of the operation 
of the header detection unit implemented by the ?rst imple 
mentation; 

[0042] FIG. 6 is a block diagram shoWing the con?gura 
tion of a second implementation implementing the header 
detection unit employed in the disc drive apparatus imple 
mented by the embodiment; 

[0043] FIGS. 7A to 7D are timing charts of the operation 
of the header detection unit implemented by the second 
implementation; 






















